The birds of Fazenda Brejão: a conservation priority area of Cerrado in northwestern Minas Gerais, Brazil. Biota Neotrop. 9(3): http:// www.biotaneotropica.org.br/v9n3/en/abstract?inventory+bn01109032009.
in Portuguese means 'large swampy farm'. Total annual precipitation is around 1,200 mm, but much variation can occur from year to year. Most of the rain (80%) falls from November to March, while there is virtually no rain between May and August. Therefore, the region is characterized by strong seasonality, and only two seasons can be distinguished: the rainy and dry seasons (Carrara et al. 2007) .
Field work was carried out from November 1998 to January 2007, for a total of 30 visits to FB of five to seven days each. We conducted random transects, point count and mist-netting surveys in the main vegetation types of FB. Birds were identified with the aid of binoculars, and tape recordings. Recordings of the bird voices were made using a Sony TCM-5000 tape-recorder and a Sennheiser ME-66 directional microphone. Some voucher specimens were collected and are housed at the bird collection of the 'Departamento de Zoologia' of 'Universidade Federal de Minas Gerais' (DZUFMG). Blood samples of many specimens have been deposited in the 'Banco de DNA do Laboratório de Biologia e Evolução Molecular' of the 'Departamento de Biologia Geral of Universidade Federal de Minas Gerais' (Santos et al. 2002) .
Each mist netted bird received a numbered metal ring from the Brazilian Environmental Agency (IBAMA/CEMAVE license n. 12743-1) and was subsequently released. Brood patch and molt were recorded for each captured bird.
For each species was assigned an abundance class according to its frequency of occurrence following Hilty & Brown (1986) and . The frequency of occurrence for each species was calculated as the number of surveys in which a given species was detected in any of the methods: A, (common) recorded 75-100% of the visits; C, (fairly common) 50-74 %; E, (uncommon) 25-49%; R, (rare) recorded on less than 25% of the visits; O, (occasional) wanderers or vagrants recorded without any clear pattern in occurrence.
Seasonal patterns are based on our original data, but to understand global migration patterns we consulted several key references (Ridgely & Tudor 1989 , 1994 , Sick 1993 , Stotz et al. 1996 .
Taxonomic order follows the Brazilian Committee for Ornithological Records (CBRO 2008) . Endemic status of birds for the Cerrado follows (Silva & Bates 2002) ; for the Atlantic forest we follow (Silva et al. 2004) and for the Caatinga we use Sick (1993) . Conservation status at regional scale follows Machado et al. (1998) and at national scale we follow MMA (2003) and at global scale we follow BirdLife International (2000).
Results

Species richness
We recorded a total of 273 species, belonging to 56 families ( Table 1) . Most observed species belonged to the Order Passeriformes (140) and the family Tyrannidae (49) followed by Thraupidae (15), Trochilidae (13), and Furnariidae (12). Non passerine aquatic birds were represented by 30 species (11%). We captured 101 species and
Introduction
The Cerrado biome encompasses more than 1.8 million km 2 in Central Brazil, northeastern Paraguay and eastern Bolivia (Ab'Saber 1977) . Most of the region is covered by savannah-like vegetation locally known as 'Cerrado' [see (Eiten 1972 ) for a detailed description of the vegetation] and holds an extremely rich diversity of organisms with high levels of plant and animal endemism (Oliveira & Marquis 2002) . The Cerrado is now considered the most threatened biome of South America (Oliveira & Marquis 2002) . Nevertheless, its high diversity is not distributed uniformly across the region because the biome is made of a complex mosaic of xeric (dry open grasslands to open and dense scrublands) and mesic habitats (evergreen gallery forests, palm groves, and semi-deciduous to deciduous dry forest patches growing in rich-soil areas (Oliveira Filho & Ratter 2002) . Such a diversity of environmental conditions may result in a variety of patterns of species diversity .
Despite its importance, the Cerrado region holds the lowest number of protected areas in Brazil (Machado et al. 2004a , Olmos 2006 , and the protected areas established at present do not embrace its habitat diversity (Drummond et al. 2005) .
Northwestern Minas Gerais state, in southeastern Brazil, still harbors large areas of extreme importance for biological conservation (Drummond et al. 2005) . The region still holds populations of rare and threatened mammals such as the Marsh Deer Blastocerus dichotomus, peccaries and other large species (Vieira et al. 2005) . Also, numerous threatened birds occur in the area such as the Yellow-faced Parrot Alipiopsitta xanthops (Carrara et al. 2007 ) and one of the few populations of the Chestnut-bellied Guan Penelope ochrogaster along the São Francisco River (Collar et al. 1992 , Olmos 1998 , Antas 2006 ). The Cerrado is now regarded as the last frontier for agricultural enterprises in Brazil, mainly for soybeans (Machado et al. 2004b , Marris 2005 .
Bird inventories are still scarce in Cerrado (Silva 1995a , Silva & Santos 2005 , Bagno 1998 , Silveira 1998 and it is paramount to increase our knowledge of the distribution of the endemic species of this biome.
From 1991 to 1994, two of us (CDE and MGD) carried out a bird survey at Fazenda Brejão, a remnant area of more than 20,000 ha of pristine Cerrado vegetation in northwestern Minas Gerais state. They recorded 223 bird species (unpublished data), and this work was instrumental in including the area as a waterbird monitoring area (Wetlands for the Americas 1993) .
The current study provides the first thorough assessment of the avifauna of Fazenda Brejão across a complex of vegetation types, including the palm grove swamps, with information on their seasonality and frequency of occurrence.
Material and Methods
Fazenda Brejão (FB) is a 32,000 ha private area at the municipality of Brasilândia de Minas (17° 01' 48" S and 45° 54' 04" W at 550 m above sea level) in northwestern state of Minas Gerais, southeastern Brazil. The region, originally dominated by woodlands and palm groves at present suffers from deforestation initiated in the early 1960's by the construction of the political capital of Brazil, Brasília. About 10,000 ha of FB holds a commercial Eucalyptus plantation, with the remaining 21,747 ha being of undisturbed vegetation characterized by a woodland (5-8 m tall) with closed scrub and scattered trees known as 'Cerrado stricto sensu', crossed by patches of palm groves, and gallery forests along the Paracatu River (a major tributary of middle São Francisco River basin). Seasonal flooded areas occur along the plane of the Paracatu River. These areas, as well as the palm groves swamp account for the name of the site: Fazenda Brejão, which Long-tailed Ground-Dove
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Campephilus melanoleucos (Gmelin, 1788) Most species were recorded in just one (71) or two (93) habitat types, while the rest were found in three (47), four (42) and five (20) habitat types ( Figure 1, Table 1 ). The highest percent of habitat specialists was found in aquatic habitats (16.1%), followed by the gallery forests (14.6%) and the Cerrado vegetation (14.1%). Only 2.7% of the recorded birds were exclusive to palm groves.
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Biota Neotrop., vol. 9, no. 3 highest numbers were recorded in October 2004, where 50 birds were seen in a temporary lagoon beside the Paracatu River, about 10 km from FB.
6. Black-and-white Hawk-eagle Spizaetus melanoleucus (Vieillot, 1816) It is a very rare species in Minas Gerais and considered threatened (Vasconcelos & Veado 2001) . It was recorded in two occasions in 2004, soaring over the scrubland in May and over the Paracatu River in June.
7. Blue-and-yellow Macaw Ara ararauna (Linnaeus, 1758) Although it is a species with a wide distributional range, its population has declined in many areas mainly due to habitat loss and the illegal pet trade (BirdLife International 2000) . It has been extirpated from some Brazilian states, such as Santa Catarina (Naka et al. 2002) . The Blue-and-yellow Macaw is also declining in Minas Gerais, and nowadays its population has become restricted to the northwest region (Rodrigues & Goulart 2005 , Rodrigues 2008 ). The Blue-and-yellow Macaw is a frequent inhabitant of FB, where the palm grove swamps are its prime habitat. We have seen pairs breeding in dead Mauritia flexuosa palm trees. The palm trees are also used for overnight roosting sites. Highest numbers are recorded late October, when the fruits of 'pequi' Caryocar brasiliensis (Caryocaraceae) start to ripen. Other food resources for this species are the fruits of 'cumbaru' Dypteryx alata (Leguminosae) in March, the 'buriti' M. flexuosa in August and October, the 'pau-terrinha' Qualea parviflora, 'pau-terra' Q. grandiflora, and 'pau-doce' Vochysia cinnamomea, all in August. The availability of fruits in August coincides with the fledging of young. The Blue-and-yellow Macaw does not use communal roosting sites as observed for other parrots at FB (Carrara et al. 2007 ). (Kuhl, 1820) It is considered endemic to the Caatinga dry lands of northeastern Brazil (Sick 1993 , Stotz et al. 1996 . It is a common species in the tall scrublands of FB, and it was recorded throughout all months of the year. It formed mixed species flocks together with the Peach-fronted Parakeet Aratinga aurea. The Cactus Parakeet was recorded eating fruits of 'aroeira' Myracrodruon urundeuva (Anacardiaceae) in the gallery forests of the Paracatu River in August.
Cactus Parakeet Aratinga cactorum
9. Yellow-faced Parrot Alipiopsitta xanthops (Spix, 1824) It is considered endemic to the Cerrado region (Silva & Bates 2002) and threatened in Minas Gerais due to habitat loss and the illegal pet trade (Machado et al. 1998) . It is a common species at FB, recorded throughout the year, usually seen in flocks of 10 to 15 birds. A flock of approximately 50 birds were recorded daily in March 2002 at a fig tree (Ficus sp. Moraceae) located at the FB headquarters. This flock was also recorded eating fruits of 'jaboticaba' Myrciaria cauliflora, guava Psidium guajava (both Myrtaceae), and unripe fruits of mango Mangifera indica (Anacardiaceae). The Yellow-faced Parrot use Eucalyptus stands for overnight roosting together with the Blue-fronted Parrot Amazona aestiva. At least 160 birds using this roosting site were counted (Carrara et al. 2007 ). (Vieillot, 1817) It is a typical hummingbird species of the Atlantic forest of eastern Brazil, even considered endemic to that biome (Stotz et al. 1996) . The Black Jacobin was recorded twice at FB: July 2003 in a scrubland area and in August 2003 flying over the gallery 2. Chestnut-bellied Guan Penelope ochrogaster Pelzeln, 1870
Black Jacobin Florisuga fusca
It is a globally threatened species where population size has been estimated in fewer than 2,000 birds, split in three isolated populations in Central Brazil, Pantanal and the São Francisco River basin (Olmos 1998 , Antas 2006 . One solitary Chestnutbellied Guan was observed in two occasions in the gallery forest along the Paracatu River, suggesting a small population. Recent records of this species in the São Francisco basin are very scarce, and this population is considered critically endangered (Antas 2006) .
Bare-faced Curassow Crax fasciolata Spix, 1825
It is considered threatened in Minas Gerais due to its ever growing rarity, mainly because of habitat loss and illegal hunting (Machado et al. 1998 ). There are records for the western (Marini 2001) and northwestern region of Minas Gerais (Mattos et al. 1991) . 4. Jabiru Jabiru mycteria (Lichtenstein, 1819) Although common in southwestern Brazil it is threatened in Minas Gerais. The species was first recorded in 1992, and in the following year a nest with an adult and three nestlings was recorded. This was the first documented nest of this species for the state of Minas Gerais (Encarnação & Diniz 1988) . Another nest was found in 2004, 200 m from the previous one, possibly belonging to the same pair, since it is known that Jabiru are very faithful to the nest site (Sick 1993) . The nest was built in a large jatobá Hymenaea stigonocarpa tree, approximately 15 m high from the ground. Two nestlings left the nest by the end of August.
Wood Stork Mycteria americana Linnaeus, 1758
The species is threatened in the state of Minas Gerais ( Rodrigues & Michelin 2005) . A nesting colony is known from the city of Vazante, about 140 km from FB (Encarnação & Diniz 1998) . The species occurs at FB from January to October. The (Ridgely & Tudor 1989) is at the edge of its distribution at FB. We also cannot disregard the hypothesis that this bird was a freed cage bird.
It is important to comment on the possible local extinction of the Red-and-green Macaw Ara chloroptera. Its original range has been diminished as a consequence of habitat loss and the illegal pet trade (Machado et al. 1998) . There are records from 20 years ago for FB, the last one being of an individual paired with a Blue-andyellow Macaw.
Some species appear to use FB only as a stopover site. Members of the Scolopacidae recorded at FB breed at high latitudes in North America and winter in the southern latitudes of South America. The seasonal lagoons at FB are the preferred habitats for these species. Other species appear at FB during the austral winter (e.g. the Vermilion Flycatcher Pyrocephalus rubinus). These species arrive in northwestern Minas Gerais to escape from the cold winter of the south (Sick 1993 . The arrival of these species is coincident with the peak of insect and fruit availability in the Cerrado (Macedo 2002) , and many of them breed in the area (as confirmed by the presence of a brood patch). Also, more than 85% of the species started breeding activities at the end of the dry season and beginning of the raining season (unpublished data), which is the usual pattern of breeding for most Cerrado species (Marini & Durães 2001) .
The high species richness of birds recorded at FB may be related to the diversity of habitats and to the size of the area. The location of FB also seems to be important. The Paracatu River still holds large areas of gallery forests, which support a high number of forestdependent species . The seasonal flooding of this river is an important event for the aquatic birds. This event is of vital importance for fish reproduction, a prime food item for many storks, herons and grebes. The storks seem to depend on this water cycle for reproduction (Sick 1993) . Thus, aquatic habitats and the gallery forests, although less representative in terms of area within FB compared to the woodlands, held at least 18 exclusive species.
Among the most important habitats at FB, the palm groves are of prime importance for many birds, despite having few exclusive species. The palm groves occur along flat areas near springs in swampy grounds or in dense stands along the gallery forest. This habitat, once forest of the Paracatu River. This and previous records (Bagno & Marinho-Filho 2001) demonstrate that the range of this species extends a fair distance beyond the Atlantic Forest borders, indicating that its endemic status must be revaluated. (Vieillot, 1818) This species has a complex taxonomy, and three forms are acknowledged: S. s. suiriri, S. s. affinis e S. s. bahiae ( Fitzpatrick 2004) . The nominal form occurs mainly in the Chaco, from central Bolivia, Paraguay, northern Argentina to southern Brazil and Uruguay. S. s. affinis is widely distributed over the Brazilian Cerrado and eastern Bolivia, but it is also found in savanna habitats in Amazon forest in northern Brazil and southern Suriname (Hayes 2001 , Zimmer et al. 2001 , Fitzpatrick 2004 ). S. s. bahiae, found in the dry Caatinga of northeastern Brazil, is not a consensual form, and may be a hybrid of affinis and suiriri (Hayes 2001 , Zimmer et al. 2001 , Fitzpatrick 2004 ). S. s. affinis is a common species at FB, where it can be observed in pairs or small groups as described by Marini (2005 and . In FB we also found a few individuals bearing the nominal form characteristics, such as a smaller body size, whitish underparts, grayish rump, and entirely dark tail feathers. Two of these birds that were tape recorded and collected were associated in the same flock, with two other birds with affinis characteristics, which were also collected. It is important to note that FB is the only site in central and northeastern Brazil where white-bellied birds were recently observed. The few records of white-bellied individuals for northeastern Brazil are old museum skins, sometimes considered white-bellied bahiae or authentic members of the nominal form (Pinto & Camargo 1961 , Hayes 2001 ). Snethlage, 1928 The Minas Gerais Tyrannulet was until the 1990's known only from the type locality, in northern Minas Gerais, but was subsequently found in several new localities (Raposo et al. 2002 , Luiz et al. 2006 , Vasconcelos et al. 2006 . It is considered a critically endangered species (BirdLife International 2000) . Two individuals were observed on 24 July 2006 in the riparian forests of the Paracatu River (17° 04' 26" S and 45° 54' 13" W). On the following day, two additional individuals were observed foraging some 200 m from this site. This riparian forest is 15-20 m tall and semi-deciduous, with some areas covered by terrestrial bromeliads (gravatás). This and other unpublished records of the Minas Gerais Tyrannulet are best described in Lopes et al. (2008) .
Suiriri Flycatcher Suiriri suriri
Minas Gerais Tyrannulet Phylloscartes roquettei
Discussion
The survey revealed high bird species richness for the FB. Moreover, the region harbors threatened, rare and endemic species which reinforces the high conservation relevance of the area for the Cerrado biome.
The number of species at FB corresponds to 32% of all species to date recorded for the entire Cerrado region of South America (Silva 1995b) . Avian diversity in the FB area is as high as that documented for some already established protected areas of Brazilian Cerrado: 'Serra do Cipó' national park (226 species, ; 'Serra da Canastra' national park (282 species, Silveira 1998); 'Águas Emendadas' biological reserve (300 species, Bagno 1998 .
Sixteen species recorded between 1991 and 1994 by two of us (CDE and MGD) were not recorded in the present survey. Among those there are aquatic species such as the two grebes Tachybaptus dominicus (Linnaeus, 1766), Podilymbus podiceps (Linnaeus, 1758), and the Masked Duck Nomonyx dominica. Some species need voucher common in the northwest of Minas Gerais state, is now becoming rare (Goulart 2005) . The palm grove swamps serve as an important role in the maintenance of the bird diversity of FB, serving as overnight roosting sites, as a source of food (its fruits) and water, and as a site for reproduction for many bird species (see also (Carvalho 1991 , Sick 1993 . Almost 42% of the bird species at FB were recorded in the palm groves. Some of these birds are closely tied to the palm groves (e.g., the Blue-and-yellow Macaw, Red-bellied Macaw Orthopsittaca manilata, and Fork-tailed Palm-swift Tachornis squamata, all of them use the palms as nesting sites). Many other birds such as parrots (11 species) also use the palm fruit as a food item. Two passerine birds, Large-billed Antwren Herpsilochmus longirostris and Stripe-necked Tody-tyrant Hemitriccus striaticollis, appear to be restricted to the palm groves.
FB is also important for large species which need large home ranges such as the Greater Rhea Rhea americana, Horned Screamer Anhima cornuta, Blue-and-Yellow Macaw, parrots and many raptorial species.
The Cerrado region of central Brazil is rapidly being replaced with crops and pasture. Over the past 35 years, more than half of the Cerrado's original area of two million square kilometers has been converted to agriculture (Machado et al. 2004b) . It is now among the world's top regions for the production of beef and soybeans (WWF 1995) . Just 2.2% of the Cerrado is protected, and it is losing ground faster than the Amazon rainforest to the north. At the current rate of loss, this ecosystem could be gone by 2030 (Machado et al. 2004b ). This reality is not different for the northwest of Minas Gerais, a vast region of the industrialized southeastern Brazil yet to be 'developed'. The lands surrounding FB are already in the process of transformation, and one can predict that FB will become an 'island' of native vegetation.
Within FB, one of the main threats is the overgrazing of the understory by cattle that invade the area. This is because FB is not completely surrounded by fences. Thus, cattle are practically allowed free year-round access to the area, a practice that has resulted in trampling of soil and vegetation, destruction of the river banks, and lack of tree regeneration (including the palm trees). Illegal hunting conducted by local neighbors is also an important threat yet to be evaluated. We recorded destruction of Macaw nests built in palm trees by poachers several times. Possibly, this has the potential to reduce the population viability of the Macaws in the area.
The present work is one of the rare faunal surveys ever done for northwestern Minas Gerais (see also Mattos et al. 1991) . Many researchers have called attention to this region, which is considered a priority area for biological conservation (Drummond et al. 2005) . The results showed here support for the importance of palm grove habitats for the maintenance of bird diversity, a habitat that has been overlooked by Brazilian authorities since the time of the establishment of protected areas. Northwestern Minas Gerais lacks federal large reserves in this important region (Camargos 2001) .
